INTRODUCTION
The purpose of this research is to find out the semantic structure of Japanese and to compare it with the semantic structure of the American language.
For about ten years C. E. Osgood and his co-workers have been working on the development of quantitative techniques for measureing meaning. The quantitative techniques, called " semantic differential method ", made it possible to measure meaning images and values which are subjectively kept in people's mind. The techniques are so easy to use and available for application that many researchers have been using them in psycholinguistics, marketing research, clinical psychology, experimental aesthetics, social psychology and in various other fields. Especially in Japan, the use of the techniques has prevailed since the publication of Osgood, Suci and Tannenbaum: " The Measurement of Meaning " in 1957.
The underlying logic of the Osgood's semantic differential method is that the meaning of a concept can be represented as a point in an n-dimensional space defined by a set of independent (orthogonal) factors, that the difference in meaning can be represented by the distance between any two points in this space. Factor analysis of the correlations among large numbers of bi-polar adjectival scales (e.g., good-bad, hard-soft, quick-slow, etc), when these are used in the judgment of samples of concepts, can be used to determine the natural structure of the meaning space, i.e., the major dimensions in terms of which people discriminate the connotations of concepts.
In a number of such analyses, using different samples of subjects, scales and concepts, Osgood and his co-workers have repeatedly obtained three general factors; an evaluative factor, a potency factor, and an activity factor. Working within the American culture and language, Osgood and his co-workers found no significant differences between males and females, between voters affiliated with different political parties, between people undergoing therapy and those not, or even between groups of schizophrenics and matched normal controls.
The examination of the stability of semantic structures across different groups in both language and culture is both an interesting and important problem in cross-cultural studies. There have been studies such as Kumata and Schramm (1956) , using Japanese and Korean bilinguals and then Japanese monolinguals, Suci (1959) , using Navajo, Hopi, and Zuni Triandis and Osgood (1958) , comparing monolingual Greek with monolingual American college students. The results of all these studies showed similar semantic factor-structure among these different groups in both language and culture.
In the study comparing the semantic structure of American with that of Japanese, Kumata and Schramm (1956) developed back-translation procedures in which a large number of bi-polar adjectival scales that had been used in factorial studies with Americans by Osgood, et al. (1957) , were first translated into Japanese, using one group of bilinguals, and then a different group of bilinguals translated the Japanese materials back into English and only those scales which survived this procedure were kept for further use. The result was that factorial correspondences were not only high for the bilinguals across English and Japanese (native language), but these correspondences were as high as for monolingual Americans assigned the same task twice, and that although the factorial correspondences across monolingual Japanese living in Japan and monolingual Americans living in America were not as high as for bilinguals, they were very high for the first (evaluative) factor and significant for two others (potency and activity).
The first trial study of the semantic differential method using the adjective words samples from Japanese vocabulary, was the study of Watanabe and his coworkers (1959) which attempted to grasp cognitive aspects of the attitude of different people toward Japan National Railways. They used only twenty bi-polar adjectival scales for ten concepts with forty subjects. The results of this study also indicated that the semantic structure of the Japanese language had those three main factors : evaluative, potency and activity factors and that there was not a very significant difference between the semantic structure of Japanese and that of the American language.
Although both Kumata's and Watanabe's results suggest that there would be a similar semantic structure across the American and the Japanese languages, further investigation should be done to shed light on the following problems. First, the adjective-scales used in Kumata's study which survived the back-translation procedures were not those which had been selected on the basis of frequency of usage or availability in Japan, and then the adjective scales used in his study were not necessarily a representative sample of Japanese. Secondly, Watanabe used only twenty adjective scales which was too small a number to discuss the semantic structure of the Japanese language, though these adjective-scales were sampled on the basis of their availability in Japan.
Hence this research was undertaken to find the semantic structure of Japanese based upon larger samples than Watanabe's and to compare it with the results of Osgood and his co-workers.
GENERAL OUTLINE OF DESIGN
The general design used in the present research was the same as that of the Analysis 1 used in the study by Osgood and others (1957) , except for the following points. First, the number of noun words prepared as concepts in the present research was 120, whereas it was only 20 in Osgood's design. The reason for increasing the number of concepts was that only twenty concepts seemed to be too small a representative sample because the intraconcept variances were expected to be relatively large*. Secondly, each subject in the pre-* In order to examine this point , the authors attempted a small experiment in which all ten. subjects (five male and five female students in the class of introductrory psychology) were asked to rate all ten concepts on a ten seven-point adjectivepair scales. Comparing the variance of concepts with the variance of subjects, it was found that both variances were about the same (the variance of concepts was 49%, and that of subjects 51% of the total variance). sent research was asked to rate only five out of 120 concepts, whereas each of Osgood's subjects was asked to rate all twenty concepts. The subjects were ninety-six students in classes of introductory psychology who were divided into twenty-four groups; four in each group . A set of five concepts, which were different from group to group, were given for semantic rating, and four in each group were given the same five concepts. The number of bi-polar adjectival scales was fifty, the same as Osgood's design. This modification resulted in reducing the task of each subject in rating concepts from 1000 (20 x 50) in Osgood's design to 250
(5 x 50) in the present design. Furthermore, the reduction of the task of each subject avoided the possibility of unreliable response data which might occur through fatigue due to the length of the rating procedures.
This general design was taken through the following six stages :
1. The selection of 50 adjective-pairs. 2. The selection of 120 concept words. 3. The collection of the data for analysis. 4. The computation of Pearson's coefficient of correlation. 5. The factor analysis by the Thurston centroid method. 6. The factor rotation by the Varimax method.
SELECTION OF 50 ADJECTIVE-PAIRS
The frequency of availability was the essential standard of selection. The underlying hypothesis of using this standard was that an adjective having a higher frequency of availability would be a representative of the population of Japanese adjectives, and that the adjective would be used in various fields and therefore have rich connotations. The frequency of availability is different between the spoken language and the written language in general, especially in Japanese. For instance, kirei appears in the spoken language more frequently than in the written language and utsukushii is used more often than kirei in the written language*.
(The meanings of both words are " beautiful " or " pretty " in English.) Moreover, there are more abstract words in the written than in the spoken language. The selection of adjective-pairs was, therefore, based upon two criteria, 1) frequency in spoken language and 2) frequency in written language. Consequently, preliminary selection was made from two sources** : the results of psychological experiments by an association method such as that in Osgood's Analysis 1 and an official report of statistical research on vocabulary from popular magazines.
As to the first source, an experiment was conducted in which each of 100 stimulus words standardized by Togawa and Kuraishi (1957) was orally given with five second intervals to 200 undergraduate students (85 males and 115 females) of Tokyo Institute of Technology, Tokyo Ochanomizu Women's University and Tokyo Woman's Christian College, and the subjects were asked to write only one adjective for each stimulus word given. Osgood and others (1957) reported that the adjectives good (yoi) and bad (warui) occurred with frequencies more than double those of any other adjectives when they conducted the same experiment as the present, but the results in this experiment showed that the adjectives yoi (good) and warui (bad) occurred with not so high a frequency and that, on the other hand, kirei*** (clean), tanoshii (pleasurable), kowai (strict) and utsukushii (beautiful), which seem not to be evaluative but affective in nature, occurred with higher frequency.
As to the second source, the statistical then from these two sources, omitting those which were impossible to put into a pair and those which were a part of a triplet. From these 88 adjective-pairs 50 adjective-pairs were finally selected in reference to the results of the preliminary test. In this preliminary test with about 50 graduate students who were majoring psychology, there were 38 adjective-pairs which rating scores distributed either narrowly or asymmetrically were obtained and whose rating, as pointed out by the subjects, was difficult because of forced bipolarity or some other inappropriateness of the rating scales.
Comparison of two different types of rating sheets were made to ascertain which type would be more appropriate.
The one had a positive and negative direction of semantic scales fixed in left-right order, and the other had the direction randomized among the scales. Because there was not much difference between these two types, the first type with positive-negative direction variated from scale to scale as shown in Table 2 , was adopted for further study.
SELECTION OF CONCEPT WORDS
In the first place, 150 noun words were selected from the report of the National Language Institute (1957) in terms of high frequency of use, and from the standard words from the association test methods by Togawa and Kuraishi (1957) . The final 120 concept words were selected from these 150 words, based upon the results of the above mentioned preliminary test. Those which were rejected by subjects because of difficulty of response and those whose rating scores were concentrated around the neutral point were omitted. Those which duplicated other concepts in meaning were also disregarded. These 120 concept words, shown in Table 1 
ROTATION OF FACTOR
Varimax factor rotation method (see Kaiser, 1958) was applied to the above unrotated factor loadings. Rotated factor loadings were computed by ILLIAC* (the Illinois digital corn-* The computor was used through the kindness of Prof. Osgood, Illinois University. Table  I 120 Concepts and 5 Categories Table  2 Unrotated Factor Loadings Table  3 Varimax Rotated Factor Loadings Fig. 1 . Diagram of the semantic structure of Japanese.
puter in Illinois University) as shown in Table  3 arranged on the basis of the degree of rotated factor loadings. A diagram was drawn in order to grasp more easily the relation among these adjective-pairs in a schematic representation.
The diagram shown in Fig. 1 is constructed with four main dimensions. Those adjective-pairs with only one highly loaded factor (having only one value in gothic figure in Table 3 ) are located close to each of four corners on this diagram ; e.g., accurate-inaccurate, long-short, soft-hard and quickslow II. These adjective-pairs lie on the double line (=).
Between these pairs are those loaded with two factors (having two values in gothic figure in Table 3 ) ; e.g., youngold II and active-inactive dually loaded with Factor III and Factor IV. The distance between each set of pairs indicates the degree of factor loadings ; whether a pair is slightly or heavily loaded with the factors concerned. The adjective-pairs on the single line (-) are those loaded with three factors (having three values in gothic figures in Table 3 ) ; e.g., right-dark, trinally loaded with Factor III, Factor I and Factor IV.
Adjective-pairs either inside or on the double line (=), except the four pairs 9, 14, 22 and 32, have consistent positive-negative directions across these four dimensions, but other adjectivepairs (9, 14, 22 and 32) have some contradictory directions across them; e.g., heavy-light, having a positive factor loading in Factor II and a negative in Factor III. There are three adjective-pairs which are not located in this diagram (Fig. 1) . These are 12, 18 and 38. The adjective-pair 12 near far, has a very low communality and 38 complicated-simple, and 18 tenacious yielding, have higher factor loadings only in Factor V.
DISCUSSION
First, the problem of labeling the rotated factors should be discussed on the basis of the factor loadings presented in Table  3 and the diagram shown in Fig. 1*. Factor I seems to be a kind of evaluative factor and may he called the Moral Correctness factor; the purest indicators are accurate-inaccurate, right-wrong, superior- inferior, consistent-contradictory and complete-incomplete. Factor III seems to be another kind of evaluative factor and may be called the Sensory Pleasure factor; the best indicators are soft-hard, free-constrained, round-square, hot-cold, pleasurablepainful, pleasant-unpleasant and happy-sorry. Factor II is neither a potency nor activity factor, but a pure Magnitude factor; the best indicators are long-short, deep-shallow, large-small and wide-narrow. Factor IV seems to be a kind of dynamic factor, a combination of the potency and activity factors and may be called the Dynamism factor; the best indicators are quick-slow II, positivenegative, fast-slow, sharp-dull, active-inactive and strong-weak. The final Factor V has only two possible indicators; tenaciousyielding and complicated-simple, so labeling the factor was not attempted. It will be easily seen from Fig. 1 Secondly, comparison of our findings in the Japanese language with Osgood's findings in the American language indicates that there are some differences in the semantic structure of Japanese and the American language. In the latter (see Osgood et al, 1957) , there are three main factors; evaluative, potency and activity factors, with the evaluative factor having the highest factor loadings (the total variance was about 34 per cent). In the former, the Japanese language, there are four main factors, two of which are considered as " evaluative " factors. These are Moral Correctness (about 30 per cent) and Sensory Pleasure factors (about 6 per cent). This may be a characteristic of the Japanese language which seems to contain a comparatively large number of sensory words. For instance, whereas the adjective-pair good-bad was the purest evaluative factor for Americans, according to Osgood's data, this pair has not only an evaluative factor but also a fairly high sensory factor in the present findings. Another characteristic of the Japanese language of this study is that pure potency and activity factors are not extracted. Some adjective-pairs which have purer potency or activity factors in Americans have a Sensory-Pleasure factor in Japanese. For instance, round-square (round-angular in Osgood's scale) and hot-cold, which have purer activity factors in American, appear to have pure Sensory Pleasure factors in Japanese, and soft-hard which has higher potency factor and a considerable evaluative factor for Americans, has also a pure Sensory Pleasure factor for Japanese.
While the semantic structure of the Japanese and American languages have differences which reflect differences in the cultures, there seem to be some similarity between the two semantic structures so far as general evaluative factors and general dynamism factors are concerned.
No exact conclusion can be deduced because there are still further questions to be answered; to what extent are the differences between the present findings and Osgood's results attributable to slight differences in both method and the conceptsample used ? SUMMARY Purposes: To obtain data to find the semantic structure of the Japanese language, and to compare the results with those of the study on semantic structure of the American language obtained by Osgood and his co-workers.
Procedures: Based on the analysis of the results of the association test method and the vocabulary from various magazines, 88 adjective-pairs and 150 concept words were selected, from which 50 adjectivepairs and 120 concept words were finally adopted for the present study after preliminary testing.
Ninety-six subjects were students in classes of introductory psychology and divided into twenty-four groups; four in each group. A set of five concepts which were different from one group to other were given for semantic ratings. The four people in each group were given the same five concepts and asked to rate them on the 50 seven-point adjective-pair scales.
The inter-correlations between scales (based upon 480 observations (5 concepts x96 subjects) were factor analyzed by Thurston's centroid method.
Results: Four interpretable orthogonal factors (accounting for approximately 48% of the variance of judgments) were extracted from the data: Factor I-Moral Correctness, Factor II-Magnitude, Factor III-Sensory Pleasure, and Factor IVDynamism. The differences in the semantic structure of the American language and that of the Japanese language were examined and discussed on the basis of the results.
NOTE : This note presents the originally used Japanese adjective-pairs identified with the translated American adjective-pairs shown in Table 2 . 1) sorry (kanashii) -happy (ureshii). 2) small (chisai) -large (okii). 3) beautiful (utsukushii) -ugly (minikui). 4) near (chikai) -far (tol). 5) complete (kanzenna)-incomplete (fukanzenna). 6) inconvenient (fubenna) -convenient (benrina). 7) narrow (semai) -wide (hiroi). 8) dirty (kitanai)-
